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R&D Approach 
• Research health care policy areas and integrate specific focus area 
data into usable format 
- Based on human dedsion model 
- Initial focus on human smoking decisions actoss multiple factors 
• Develop ontology models 
- Human decisions 
- Human environmental entities and relationships 
- Cross-domain ontology model of interactions between humans, environment, 
• 
decisions, and policy 
Develop Agent Based Model (ABM) and methods 
- Document a Design of Experiment (DOE) method 
- Document an approach to analyze ABM output 
I7.iMODSI"" WQUD M~&- Health Care Research 
• Extensive research has been 
done on individual social risk 
factors that lead to disease 
Risk factors do not act 
independently 
This research allows 
understanding of inter-
relationships between 
environmental influences and 
social influences on human 
decisions across many risk factors 
Enable inclusion of many risk 
factors across many Mlayers" 
• Initial focus on smoking 
risks 
GIObil 
N.clon 
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I7J .. OD5 1,. WO UD ()~ C<>"'I--':."_ ABS Model Characteristics 
• Agent characteristics 
- Age , gender, race , smoker? (never, former, current), prob start or quit 
- Maintain smoking status after age 30 
- Life expectancy based on smoking status 
• Population 
- Initially 250 agents 
- Expanded to 1000 agents 
• State-based probability of changes on each tick, modified by Odds 
Ratios (based on interventions) 
- Focus on middle school, high school , and college age 
- Based on informed research using a wide range of journal articles 
- Used chain of conditional probabilities 
• Accounts for peers - social aspect of behavior 
~~~ .. ~" Individuals and States 
• Individuals in the simulation have severa l attributes that 
describe their state at any given time 
Smoker or nonsmoker 
Age 
Gender 
Months smoked (total and consecutive) 
• Individuals also retain social relationships which affect 
smoking behavior 
Parent (single parent, smoking status recorded) 
- Peers (links to "nearby" individuals close to age) 
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17,i"'01)51111 WOIlO M~·a_ Time Ticks 
• Each month (a "tick" of the simulation clock) an 
individual's state is updated 
- Age and other tracking variables are incremented 
- Smoking is commenced or ceased based on probabilities 
- In the extended model, an individual may develop disease based 
on probabilities 
• Probabilities of changing states are affected by attributes 
of the individual and their social relationships 
- Parent and peer smoking status affects behavior 
- Age, Gender, prior smoking status has impact on risk 
r7lMODUM WOUD M~'- State Transitions 
• Baseline transition probabilities for the entire population 
are derived from the literature 
Next M onth 
Nonsmoker Smoker 
Smoker 1.024% 98.976% 
This Month 
Nonsmoker 99.513% 0.487% 
• Baseline probabilities are then adjusted based on 
individual risk factors 
- Literature expresses additional risk as an Odds Ratio (OR) 
- OR > 1 for an attribute means someone with that attribute is more 
likely to change state, OR < 1 means less likely 
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36 Factorial Design 
729 design points; 12 
hour runtime 
-
MOEs 
1-.. - .11 
Evolution of Design 
6 x 257 NOLH Design 
(Rotated) 
, 
Roughly twice as many points as 3(; factorial with 
huge design space coverage 
Observe social networks 
and behavior: ~5:')~ Smokers "near" smokers 
less likely to quit 
-. 
l~ 
._ .. _. L. 
Popu lation 
smoking 
distribution by 
age group 
~ __________ -llnputs: 
Multiple combinations of 
coverage policies and 
interventions 
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I7AMODSIM WORLD ru conlerenc::e & Expo Potential next steps 
- bigger picture 
• More complex behavior and physical interactions 
- Exercise and food choices impacted by peers 
- All these choices add to risk factors for various diseases 
- Explore impact of "wellness programs" 
• Particularly relevant to analysis of health insurance costs 
• Insurance provider may invest (with potential government subsidy) in 
wellness programs to lower costs (healthier customers) 
I7AMODSIM WORLD M Conr .. """e & E>cpo 
Questions? 
